The RG functions of the 2D n-vector λφ 4 model are calculated in the five-loop approximation. Perturbative series for the β-function and critical exponents are resummed by the Pade-Borel and Pade-Borel-Leroy techniques, resummation procedures are optimized and an accuracy of the numerical results is estimated. In the Ising case n = 1 as well as in the others (n = 0, n = −1, n = 2, 3, ...32) an account for the five-loop term is found to shift the Wilson fixed point location only briefly, leaving it outside the segment formed by the results of the corresponding lattice calculations; even error bars of the RG and lattice estimates do not overlap in the most cases studied. This is argued to reflect the influence of the singular (non-analytical) contribution to the β-function that can not be found perturbatively. The evaluation of the critical exponents for n = 1, n = 0 and n = −1 in the five-loop approximation and comparison of the numbers obtained with their known exact counterparts confirm the conclusion that non-analytical contributions are visible in two dimensions. For the 2D Ising model, the estimate ω = 1.31(3) for the correction-to-scaling exponent is found that is close to the value 4/3 resulting from the conformal invariance.
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The Hamiltonian of the model describing the critical behavior of various two-dimensional systems reads:
where ϕ α is a real n-vector field, m 2 0 is proportional to T − T (0) c , T (0) c being the mean-field transition temperature.
We calculate the β-function and the critical exponents for the model (1) within the massive theory. The Green function, the four-point vertex and the φ 2 insertion are normalized in a conventional way:
Γ R (0, 0, 0, m, g) = m 2 g 4 , Γ 1,2 R (0, 0, m, g 4 ) = 1.
Since the four-loop RG expansions at n = 1 are known [1] we are in a position to find corresponding series for arbitrary n and to calculate the five-loop terms. The results of our calculations are as follows: 
Instead of the renormalized coupling constant g 4 , a rescaled coupling
is used as an argument in above RG series. This variable is more convenient since it does not go to zero under n → ∞ but approaches the finite value equal to unity.
To evaluate the Wilson fixed point location g * and numerical values of the critical exponents, the resummation procedure based on the Borel-Leroy transformation
is used. Table I ). As is seen from Table II , these asymptotic values, however, differ appreciably from numerical estimates for g * given by the lattice and Monte Carlo calculations; such estimates are usually extracted from the data obtained for the linear (χ) and non-linear (χ 4 ) susceptibilities related to each another via g 4 :
An account for higher-order (six-loop, seven-loop, etc.) terms in the RG expansion (3) will not avoid this discrepancy which is thus believed to reflect the influence of the singular (non-analytical) contribution to the β-function.
The critical exponents for the Ising model (n = 1) and for those with n = 0 and n = −1 are estimated by the Padé-Borel summation of the five-loop expansions (4), (5) for γ −1 η. Both the five-loop RG (Table I) and the lattice (Table II) estimates for g * are used in the course of the critical exponent evaluation. To get an idea about an accuracy of the numerical results obtained the exponents are estimated using different Padé approximants, under various values of the shift parameter b, etc. In particular, the exponent η is estimates in two principally different ways: by direct summation of the series (5) and via the resummation of RG expansions for exponents
which possess a regular structure favoring the rapid convergence of the iteration procedure. The typical error bar thus found is about 0.05. The results obtained are collected in Table III . As is seen, for small exponent η and in some other cases the differences between the five-loop RG estimates and known exact values of the critical exponents exceed the error bar mentioned. Moreover, in the five-loop approximation the correction-to-scaling exponent ω of the 2D Ising model is found to be close to the value 4/3 predicted by the conformal theory but differs markedly from the exact value ω = 1 [33] . This confirms the conclusion that non-analytical contributions are visible in two dimensions.
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